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There is an ever-increasing focus on the importance of addressing the mental health of students across the higher education sector. Measuring psychological distress or symptoms of common mental disorders as a proxy for mental health does however provide a limited picture of someone's mental health status. There is a need to comprehensively measure mental health via outcomes of psychological distress combined with "positive" and "adaptive" states of mental health such as mental wellbeing and resilience. This paper describes a study of 905 students in which an online mental health and wellbeing platform was used to measure the mental health of students, all the while providing realtime individual reports to each individual student. The data provides evidence of high levels of psychological distress (i.e. anxiety) and low levels of mental wellbeing and resilience in students, relative to population norms, with merely 18.6% of students demonstrating optimal scores on all outcomes. Contrary to predictions we found no evidence of poorer wellbeing amongst international students when compared to domestic students. The results indicate that complimenting measurement of distress with measurement of positive and adaptive states can more comprehensively capture the precarious mental status of our tertiary students. Providing this measurement in a scalable and targeted way provides universities and its students the opportunity to provide and use mental health interventions based on the needs of particular cohorts of students, moving beyond resource-intense but intermittent or untargeted approaches to intervention.
have higher levels of mental wellbeing our productivity increases, which can translate to better academic outcomes (Huppert, 2009) .
Many researchers are proposing that issues of psychological distress are on the rise amongst university students (Orygen, 2017; Scott-Young, Turner, & Holdsworth, 2018) . This can have implications for student success as it may form a significant barrier to retention, completion, and achievement. The impact of managing psychological distress during the study period extends beyond university life, with research links to outcomes like employability and wellbeing at work, both presently and in the future (Scott-Young et al., 2018) . Carter, Paliano, Francis & Thorne (2017) for instance suggested that mental health difficulties follow students when transitioning into employment and subsequently lead to lifelong negative impacts. Given this, it should perhaps be unsurprising that students see their mental health not just as a means to success, but as a key outcome by which they measure their own success (O'Shea & Delahunty, 2018) .
The impact of psychological health on students and their success has led to recommendations to implement institution-wide approaches to support student wellbeing and mental health across the university sector (Orygen, 2017; Okanagan Charter, 2015) . However, in order for the Higher Education sector to make progress on this issue, student wellbeing and mental health needs to be "made measurable" (Orygen, 2017) . Despite millions of dollars spent in student support, it has proven challenging to reliably measure and track change in mental health and wellbeing outcomes across the sector or within an institution (Carter et al., 2017) . Firstly, a challenge for assessment of wellbeing and mental health across higher education is balancing questionnaire burden with sufficient validity to allow for evidence-based decisions to be made in relation to the mental health of the student group. Secondly, higher education institutions have a duty of care to ensure students are cognisant of their current distress status, but are similarly aware of their mental wellbeing and resilience status, and to provide students with resources or interventions that can be used to improve the experience of their mental health status.
What Needs to be Measured when Assessing Mental Health in Higher Education (and why)

Psychological Distress
The vast majority of research on mental health in higher education investigates psychological distress symptoms. Psychological distress, which focuses on distress resulting from symptoms associated with depression, anxiety or stress, has been associated with significant reductions in academic performance and engagement (Andrews & Wilding, 2004; Stallman, 2010) . Students that experience high psychological distress are significantly impacted in their capacity to study, with research showing that, on average, students using university health services are prevented from work or study for 8 days over a 4-week period as a result of their distress (Stallman, 2008) . Further, research suggests students may experience these symptoms at higher levels than the general population. For example, in a survey of more than 5,000 students at the University of Melbourne in Australia, Larcombe et al. (2016) found that students reported elevated levels of stress, anxiety and depression relative to population norms.
Symptoms of psychological distress are often aggregated into a single score, thereby capturing psychological distress as a total construct. For example, screening tools such as the Mental Health Inventory (MHI)-5 (Berwick et al., 1991) or the popular Kessler (K)-10 (Kessler et al., 2002) have the benefit of being validated and are readily used in Australia, but do not breakdown scores for the independent subdomains of depression, anxiety or stress independently. An aggregated score of psychological distress can be useful to show a wider mental health need but reduces the ability of a person or organisation to respond to particular outcomes through targeted intervention. While symptoms associated with depression and anxiety share common and differential antecedents (Eysenck & Fajkowska, 2018) , they show differences in their relationship to mental wellbeing (Iasiello, van Agteren, & Muir-Cochrane, forthcoming) and similarly may influence outcomes related to student success differentially. Thus, although there is a need to assess psychological distress, there is a need to do so in a nuanced way that leads to a specific indication of the mental health need.
Mental Wellbeing and Resilience
Capturing psychological distress only highlights one aspect of the overall mental health of students. It is similarly necessary to measure "positive" and "adaptive" mental health outcomes such as mental wellbeing and resilience (Suldo & Shaffer, 2008) . Mental wellbeing is related to but distinct from the absence of psychological distress and mental illness and is an important resource for student success (Denovan & Macaskill, 2017; Iasiello et al., forthcoming) . Mental wellbeing (which can encompass a range of positive emotional and motivational states) can significantly impact student success, as demonstrated in a several studies. In a longitudinal study of students across four years of study in Hong Kong, good mental wellbeing was associated with higher levels of engagement and subsequent learning outcomes (Yu, Shek & Zhu, 2018) . Students showing better adjustment to university life during their first 6 months of study experience higher mental wellbeing (compared to those with poorer adjustment), which is associated with higher academic performance (Baily & Phillips, 2016) . Mental wellbeing describes the more "positive" aspects of human emotional and motivational states. Measures of mental wellbeing are typically classified as either hedonic or eudaimonic. Hedonic measures of wellbeing generally focus on subjective feelings of wellbeing (as in the presence of positive affect or positive motivational states, the absence of negative affect or negative motivational states and the presence of life satisfaction) (Diener, 1984) . Eudaimonic wellbeing focusses instead on the experience of positive functioning, including aspects such as autonomy, personal growth, and a sense of meaning in life (Ryff & Keyes, 1995) . When measuring the wellbeing of university students, both hedonic and eudaimonic aspects of wellbeing should be measured to capture a holistic image of student wellbeing. Imagine a student who is goal orientated, and feels that they are learning new things and have purpose, and yet they do not experience subjective feelings of happiness or enjoyment. Difficult emotions, failure, and frustrations may be part of the learning environment when one is challenged, but if this is associated with a growing sense of connection to others, purpose, or growth, even these negative feelings can be part of wellbeing (Kashdan & Biswas-Diener, 2014) .
Where hedonic and eudaimonic wellbeing focus on individual feelings and ability to self-realise, social wellbeing describes one's wellbeing in relation to their community (e.g. the student population) or society. Social health or wellbeing has traditionally been an important aspect of sociological theory (Durkheim, 2005) , and has been integrated into overall mental wellbeing (Keyes, 2002; Keyes, 1998) . Social wellbeing describes one's appraisals of their circumstances and functioning in society. Broadly, it includes domains of social integration, social acceptance, social contribution, social actualisation, and social coherence, which have been described elsewhere (Keyes, 1998) . While some research has investigated the conceptual overlap between student social wellbeing and sense of community and participation in university community (Cicognani et al., 2008) , it is often overlooked in university student mental health research in favour of isolation and loneliness (Houghton, Hattie, Carroll, Wood, & Baffour, 2016) . Social wellbeing may be particularly relevant for international students who may be least likely to participate in the university community and report higher levels of loneliness and isolation (Alsahafi & Shin, 2016; Macionis, Walters, & Kwok, 2018) .
Irrespective of current levels of psychological distress and wellbeing, students need to possess the ability to cope with and restore from the stressors or adversity that are inevitable parts of student life (Davydov, Stewart, Ritchie, & Chaudieu, 2010) . The student's perceived ability to manage the stressors in their life, defined here as resilience, is a valuable outcome to measure. If high levels of resilience are present, the student is better protected from developing low levels of wellbeing or distress in the future. It is therefore unsurprising that resilience has been linked to student success at university (Baik et al., 2017; Stamp et al., 2015) and can provide valuable insight in identifying at-risk students. For example, students may not be experiencing worrisome stress levels at the moment but may feel that they could not deal with stress when it would arise in the future. Measuring students early in the semester may not highlight issues with stress, but if the student has low resilience, this can flag potential challenges in the future, e.g. closer to exam periods.
The Current Study
Taking this more comprehensive and nuanced approach to student mental health measurement can provide greater insight into the student experience and can better inform student mental health interventions (Iasiello et al., forthcoming) . For example, a student may experience heightened stress during their studies, but if this is balanced by resilience, high subjective wellbeing, and positive coping behaviours then the student may still be experiencing positive mental health. Another student may experience low levels of stress or anxiety, but also low feelings of subjective wellbeing (low on purpose, growth, or happiness) and may be at risk of poor mental health. Studies in high school students consistently show that measuring both well-being and distress outcomes can identify sub-groups of students that are at risk of low academic performance including lower attendance rates, academic scores, self-efficacy and academic self-perceptions (Rose, Lindsey, Xiao, Finigan-Carr, & Joe, 2017; Suldo, Thalji, & Ferron, 2011; Suldo & Shaffer, 2008; Venning, Wilson, Kettler, & Eliott, 2013; Xiong, Qin, Gao, & Hai, 2017) . Studies with university students are less common, identifying the need to determine the impact of these outcomes on student success in this population.
The current study attempts to make mental healthencompassing wellbeing, resilience and distressmeasureable. Given that local educational contexts may impact on student psychological wellbeing, the study was conducted with the aim of getting insight into local psychological wellbeing and distress levels, as the first stage of developing a targeted student mental health and wellbeing program. Given previous research it was expected that psychological distress would be higher amongst university students relative to population norms. Similarly, it was hypothesised that wellbeing would be lower, as well as the general resilience of the students compared to general norms. Furthermore, the impact of various moderators was investigated. For instance, it was expected that the mental health and wellbeing of international students would be lower than that of domestic students, as research suggests that the wellbeing of international student is worse than that of domestic students due to the range of pressures and stressors such as learning new cultural norms, language barriers, level of engagement with the host society, loneliness, financial security, and accommodation concerns (Han, Han, Luo, Jacobs, & Jean-Baptiste, 2013; Leung, 2001; Poyrazli & Grahame, 2007; Wu, Garza, & Guzman, 2015) .
Methods
Participants
During the months of March to April 2019, the entire student population from the disciplines of Education, Psychology and Social Work at Flinders University (n = 5791) in Australia were invited to participate in a measure of mental health and wellbeing. Students were invited via student newsletters, direct email, announcements in lectures and by asking academic staff to promote the wellbeing survey directly to their students. Within a three-week response period, a sample of n = 905 (15.6%) students completed a baseline measure.
Approach
The study was a collaborative project between the university and the South Australian Health and Medical Research Institute (SAHMRI), which specialises in the measurement of intervention in mental health and wellbeing. SAHMRI has developed a specialised technology platform (app.completementalhealth.com) which has been designed according to the highest privacy standards (e.g. the platform is General Data Protection Regulation (GDPR) compliant) to ensure individual participant anonymity and privacy. Students were invited to log into the platform via mobile-enabled devices on a browser that adhered to modern web standards. Communication from both the university and SAHMRI, was devised to ensure that the student understood that an external research institute was guardian of the data. Students were directed to take the measurement online, which took roughly 10 to 15 minutes to complete.
The platform, in addition to acting as a measurement tool, had the aim to improve student mental health and wellbeing literacy (Oades, 2017) . Each student who completed the measurement received an in-depth online report that summarised the student's scores on each of the outcomes, provided an explanation for each of the domains and gave recommendations on activities to complete when scores warranted improvement. The report was accessible in real-time on the platform after completing the measurement. In addition to the tailored report, students could read a variety of wellbeing and mental health related content accessible on the platform's homepage. Finally, information regarding university wide health, mental health and wellbeing resources and services was sent to students as part of the questionnaire procedure.
Data Analysis
A variety of statistical techniques were used in this study including independent samples, t-tests, Chi-Square tests, analysis of Variance (ANOVA) and Analysis of Covariance (ANCOVA) to control for relevant covariates where necessary. While normality of scores is typically an issue for wellbeing measures, ANOVA is relatively robust to a violation of normality, leading to the decision to retain the original scores as opposed to conducting transformations to the data. Where possible, documented cut-offs were used to form categorisations into risk-groups or to help infer severity of symptoms in the presented graphs.
Results
A breakdown of demographic information on the participants is displayed in Table 1 . The respondent sample was largely representative of the total student population, with gender proportions (female: sample 84.1%, student population 73.8%) being the only variable that was different between the participant sample and the overall student population. The majority of respondents were Australian citizens, who overwhelmingly identified as non-indigenous (99.1%), with the proportion of international students in the sample being 12.4%. 
Outcome Variables
The mental health measurement was carefully crafted to allow for reliable and valid assessment of mental health outcomes, while reducing questionnaire burden by choosing scales with low item numbers. Wellbeing was measured using the Mental Health Continuum Short-Form (MHC-SF) . The MHC-SF is a valid and reliable measure of wellbeing, providing both a continuous measure of three key domains of wellbeing (hedonic, eudaimonic, and social wellbeing), as well as a "diagnosis" of overall wellbeing into "flourishing" or high wellbeing, moderate wellbeing and "languishing" or low wellbeing. Internal reliability was conducted on the summed total score of all 14-items (α = .921).
Psychological distress was measured using the Depression Anxiety and Stress Scale -21 items (DASS-21) (Henry & Crawford, 2005) . The DASS-21 has clear cut-off points for level of severity of symptoms, allowing grouping of scores into "mild", "moderate", "severe", and "extremely severe" symptoms of psychological distress. Analysis was conducted using total scores for each of the three domains: depression (α = .909), anxiety (α = .842), and stress (α = .807).
Finally, the student's own interpretations of their ability to deal with and bounce back from stress or adversity (i.e. resilience) was measured using the Brief Resilience Scale (BRS) (Smith et al., 2008) . The BRS conceptualises resilience as an outcome and is a well-accepted tool to gain insight into resilience, with cut-offs for low, normal and high resilience (Windle, Bennett, & Noyes, 2011) . Participants answered 6 questions on a 1 (Strongly disagree) to 5 (Strongly Agree) scale (e.g., I tend to bounce back quickly after hard times; (α = .839).
Mental Wellbeing (Flourishing) correlated r = 0.516 with resilience, while correlating between -.491 and -.515 with stress and anxiety. The correlation between positive mental health and depressive symptoms was higher than expected at r = -.741, which has been observed in other cohorts with high severity of symptoms (van Erp Taalman Kip & Hutschemaekers, 2018) . The constructs of psychological distress were correlated between .615 and .734.
Wellbeing, Resilience and Distress in Total Sample
Scores on the MHC-SF found that only 30% of student responders had high wellbeing, 59.91% had moderate wellbeing and 9.08% were languishing (see Figure 1 ). Resilience scores for the sample indicated that almost half of the sample (45%) displayed low levels of resilience, with 51% demonstrating normal levels of resilience and 4% indicating high levels of resilience. Average psychological distress scores indicated that a relatively large proportion of students display psychological distress levels that are at mild or above levels, 57% for depression, 62% for anxiety and 52% for stress. Looking at scores for students displaying moderate or above symptoms of psychological distress, it was found that 65% of the student population met the requirements for at least one of the three types of distress. The large proportion could be attributed to scores on anxiety and depression, as stress only accounted for 9% of the total 65%. An overview of all mean scores can be found in Table 2 .
Figure 1
Proportions of students displayed per cut-off for wellbeing (left graph), resilience (middle graph) and psychological distress (right graphs) 
The Overlap of At-Risk Students when Considering Psychological Wellbeing, Distress and Resilience
From a preventative perspective, students of interest were those not currently suffering from symptoms of psychological distress, but those that demonstrate either moderate or low levels of wellbeing, or low levels of resilience. The overlap between these outcomes is depicted in Figure 2 . Sixty-three percent of students met the criteria for moderate distress severity in at least one of the psychological distress domains of depression, anxiety, or stress. Only 34.4% of students reported mild or no distress for all three domains. Of these 34.4% of students reporting low levels of psychological distress, 17.9% of students reported low levels of resilience, putting them at risk of future distress as they do not feel prepared to manage the challenges in their life. Of the remaining 82.1% (28.2% of total sample), 66% achieved the category of flourishing mental health, which is the optimal wellbeing score. Thus, considering psychological distress, resilience, and wellbeing togetheronly 18.6% of students demonstrated the optimal outcome of high wellbeing, normal levels of resilience, and no or mild levels of psychological distress. When taking a less conservative approach to this analysis, by looking at students who reach the mild distress cut-off or above (scores which warrant low intensity psychological services), merely 6% of students demonstrated optimal scores.
Figure 2
The overlap of at-risk students when considering psychological wellbeing, distress, and resilience Note. Light colours represent the proportion of the total sample with optimal scores of each outcome. Successive graphs depict the breakdown of the previous optimal proportion, while the percentages reflect the proportion of the whole sample. This figure indicates that 18.6% of the total sample could be considered to have optimal mental health (no psychological distress, normal/high resilience, flourishing wellbeing) and remaining students would be considered at-risk.
Influence of Moderators
Age significantly influenced wellbeing, resilience and indicators of psychological distress, such that all outcomes tended to improve with older age. The impact of age on subjective wellbeing indicated a small effect (Partial Eta 2 = 0.02), while a moderate effect was found for social and psychological wellbeing (Partial Eta 2 of 0.05 and 0.06 respectively). Similarly, a significant moderate effect of age on resilience was found (partial Eta 2 = 0.04). Regarding psychological distress, the impact of age indicated moderate effects for symptoms of depression, anxiety, and stress (partial Eta 2 of 0.04, 0.07, and 0.04 respectively). There were significant differences found between undergraduate and postgraduate students for all three outcomes, but after controlling for age differences neither outcome remained significant.
Gender effects differed per outcome. There were no significant differences between males and females in relation to wellbeing, on any of the three wellbeing domains. There were significant gender differences in resilience, in that women tended to have significantly lower levels of resilience compared to men (p = 0.00, partial Eta 2 = 0.02). Females showed significantly higher levels of psychological distress due to stress compared to males, although the effect did not reach the threshold of a small effect, partial Eta 2 = 0.07. No significant gender differences were found between psychological distress as a result of mood and anxiety.
There were no significant differences in any domains of wellbeing or resilience between the domestic and international students tested. Surprisingly, domestic students scored significantly higher in distress due to mood and stress symptoms than international students, although the partial Eta 2 did not reach the threshold of a small effect (partial Eta 2 of 0.01 in each case). No differences were found for distress due to anxiety.
Discussion
This study demonstrated the importance of assessing mental health via measures of psychological distress as well as wellbeing and resilience. The current study found low levels of wellbeing, high levels of psychological distress and a relatively high proportion of students with low resilience in an Australian tertiary student population, with less than one fifth of the students scoring high on any of the outcomes.
The results of this sample showed evidence of distress higher than population norms. In particular, symptoms of anxiety were a significant issue for students, with one third of the population reporting severe or extremely severe levels of psychological distress. The distress levels found in the current study were higher than the typically reported values of between 20 to 25% in students and the Australian general population, but approach the results found by Stallman (2010) , namely 83.9% of students displaying sub-clinical distress or higher. These rates fall within the range of reported values, as the prevalence of distress in student samples widely varies between studies. For example, medical student samples demonstrate distress estimates between 12.2 and 96.7% (Hope & Henderson, 2014) . The current study was conducted with a student population comprising 905 students, and a "stress-free" moment in the academic year for the data collection was deliberately chosen. Therefore, this study makes an important contribution to the data pointing to a high distress prevalence in the wider student population.
Two specific factors, age and internationality, showed interesting response patterns. The results found in this study suggested that older students generally were doing better than younger students. Although higher distress levels are sometimes found to be higher in younger adults (Jorm et al., 2005) , wellbeing is typically considered to follow an inverted u-shape in relation to age-effects with a clear dip happening in mid-life (Steptoe, Deaton, & Stone, 2015) ; a finding that does not uphold for the currently studied student population. While mature-aged entry students may experience a number of barriers to study, they may also have a set of psychological skills that can hold them in good stead for success, which may explain these results.
Contrary to expectations, international students were doing better than their domestic counterparts. While international students are often thought to be at high risk of problematic mental health, for instance due to challenges related to help-seeking behaviour (Clough, Nazareth, Day, & Casey, 2019) , their distress levels were not higher than domestic students. Although this is in line with some studies which failed to find a difference between domestic and international students in Australia (Khawaja & Dempsey, 2008) , the findings in this study warrant caution. For instance, there may have been possible limitations of language and culture that hide various cultural specific expressions of poor (or positive) mental health.
The low levels of wellbeing and resilience, both together and independent from psychological distress, are a clear target area for future intervention programs. Longitudinal studies clearly indicate that low wellbeing and resilience leads to increased risk of future mental illness (Wood & Joseph, 2010) . Similarly, high levels of wellbeing are protective for future mental illness (Keyes et al., 2010) and improving wellbeing among people with mental illness improves their rate of recovery . The current sample featured a large proportion of students with a need for improvements in resilience. These students may be psychologically unprepared for challenges and stressors, which they are almost certain to encounter in their academic and personal lives. This is not only a personal wellbeing need but will be a graduate/employability need. This data is already being used to co-design (with students and staff) an intervention that will target support of these needs. Good measurement not only highlights the need but informs targeted use of finite resources to address that need.
A variety of interventions can be considered for improving wellbeing, resilience or mental health (Bolier et al., 2013; Macedo et al., 2014) , but only limited evidence exists for interventions that are designed to improve all outcomes targeted in this study. Different psychological and behavioural interventions have various intervention impact depending on different parameters, e.g. cognitive-behavioural therapy (CBT) based interventions are impactful in improving wellbeing in people with mental illness, but do not have the same effect in people without mental illness (Trompetter, Lamers, Westerhof, Fledderus, & Bohlmeijer, 2017; van Agteren et al., submitted) . The current student sample showed a complex pattern of individual mental health and wellbeing scores, results which indicate a need for a multi-faceted intervention that takes an individual's mental state and personal characteristics into account and matches intervention components to these characteristics. For example, students who have mental illness and are flourishing may benefit most from traditional approaches to mental illness such as CBT. Students who have moderate or low wellbeing and mental illness may benefit most from a combination of traditional approaches, newwave approaches such as acceptance and commitment therapy (ACT) or approaches aiming to improve wellbeing using positive psychological principles. Mental health complexity requires more than generic catch-all interventions. Ongoing measurement will allow for continuing identification and iterative design of wellbeing supports across a university.
The current study was limited in a number of ways. Although the sample was largely representative of the larger organisation, the response rate was less than 16%. This means that conclusions for specific subsets of the population (e.g. the mental health and wellbeing of Aboriginal or Torres Strait Islander students) was limited as the sample size and power was too low. In addition, the current study is limited to one of six colleges within the larger university (encompassing Education, Psychology and Social Work) meaning that the conclusions are limited to this sub-population. Furthermore, the current study was a crosssectional study which means no cause-effect can be established and the influence of confounders and bias (e.g. the influence of timing of the study) cannot be ruled out. The study furthermore only relied on quantitative measures, which means it is impossible to determine the exact drivers of the lower psychological profile of the students, with future studies needing to focus on including a qualitative component to investigate core constructs such as stress on student success (Hurst, Baranik, & Daniel, 2013; Robotham & Julian, 2006 ).
Conclusion
The current study found high levels of distress, low levels of wellbeing and relatively low levels of resilience in this tertiary student population, with results indicating that age moderated the results on all three outcomes. The project highlights the complex interrelations between mental health and wellbeing and will serve as a foundation to inform future interventions and maximise their effectiveness and efficiency.
